Ss United Stat e ; } 
| 6312432 Seia Conservation “SE Creulate 
1 Sae8°" Service a 
| S f soil r 3 
' eakatere: iil. YMA Ff Pile: LySrary & 


measurements 


Montana, 1949-1978 


Gi MOISTURE NM, FAS 


fame 


Pry 4 Rot ae 
} VAP PUR 


GCT 2 bd i 


ANA STATE LIBRARY 
MON E15 E. 6th AVE. 


SOIL CONSERVATION SERVICE HELENA, MONTANA 5962 
WZ US. DEPARTMENT OF AGRICULTURE 


Cooperating with 
MONTANA AGRICULTURAL EXPERIMENT STATION 


194978 | 


Gn Ricnilh i 


FEDERAL-STATE-PRIVATE COOPERATIVE SNOW SURVEYS 


USDA\SCS-PORTLAND, OR, 1979 


$ 631.432 
Summary of soil moisture measurements Mo 


ii uA 


074243 0 


SUMMARY OF 
SOIL MOISTURE MEASUREMENTS 
MONTANA 


made in conjunction with the 
FEDERAL-STATE-PRIVATE COOPERATIVE SNOW SURVEYS 


1949-1978 


ISSUED DECEMBER 1978 


Issued by 


R.M. DAVIS 


ADMINISTRATOR 
SOIL CONSERVATION SERVICE 
WASHINGTON. DC 


TUMOUR OLEH LLCO LLU Ue LO 


Released by 
VAN K. HADERLIE 


STATE CONSERVATIONIST 
SOIL CONSERVATION SERVICE 
Bozeman, Montana 


In Cooperation with 


J. A. ASLESON 


DIRECTOR ° 
Montana Agricultural Experiment Station 


Tee eee 


Report prepared by 


MONTANA SNOW SURVEY STAFF 
PHILLIP E. FARNES, Snow Survey Supervisor 


SOIL CONSERVATION SERVICE 
PO Box 98 


Bozeman, Montana 59715 


Digitized by the Internet Archive 
in 2016 


https://archive.org/details/summaryofsoilmoi19/8unit 


CONT EN TS 


Foreword 
Figure l 
Figure 2 : : 
Soil Texture Classes ; 
Soil Moisture Measurements 
Baree Trail 
Battle Ridge 
Beaver Creek 
Black Pine 
Bridger Bowl ee 
College Site No. aL 
College Site No. 2 
Desert Mountain 
Georgetown Lake 
Gibbons Pass 
King's Hill 
Lakeview 
Lick Creek 
Lolo Pass .. 
Lubrecht Forest 
Marias Pass . . 
Murphy Lake R. S. 
Northeast Entrance 
PMC Dryland . 
PMC Headquarters’ 
Raven i an 
Red Bluff 
Rocky Boy . . 
Seeley Lake R. ase 
Shields River . 
Skalkaho Summit ; 
Spotted Bear Mountain 
Stemple Pass 
Trout Lake 
Twenty-One Mile 
West Yellowstone 
Soil Moisture Stations - Map 


Soil Moisture Stations - List by Basins ie Drainages 


FOREWORD 


This report summarizes all soil moisture and soil tempera- 
ture measurements made in Montana by the Soil Conservation 
Service and cooperators from 1949 until the program was 
discontinued in June 1978. 


Soil moisture. stations were established in many watersheds 
in Montana to improve the accuracy of water supply fore- 
casts. Data obtained at these stations was used to index 
the amount of moisture stored in the soil. The wetter the 
soil, the less snowmelt water is required to recharge the 
Soil before runoff begins. Generally, these stations are 
located in valley, foothill, and lower elevations where 
soils are deepest and snowpacks are shallower. 


Moisture measurements were made with Colman fiberglass 
monel metal units and Colman type meters. There were 5 
soil moisture units at most stations. Each moisture unit 
also had a temperature sensor which was read each time a 
moisture reading was taken. 


Each unit was calibrated in the laboratory with a soil 
sample from each site and depth prior to field installation 
of the sensors. Thermistor coefficients were checked prior 
to field installation. Soil moisture meters were checked 
for calibration periodically. 


A computer program was used to compute moisture and temper- 
ature for each horizon and to summarize moisture for each 
soil profile. The moisture for each station was reported 
in the Water Supply Outlook for Montana. 


Figure 1 is a graph of temperature variation throughout the 
season and over years of record for a typical station. | 
Figure 2 is a graph of moisture variation for the same 
Station. 


Specific site information for each soil moisture station, 
as well as the depths at which soil moisture units are 
buried and the soil texture for the various depths is pre- 
sented in the beginning of each station record. 


With the current trend toward telemetry of snow water 
equivalent, total precipitation and other mountain climatic 
data needed for forecasting water supplies, and the restri- 
ctions on stall and funding, it was necessary to discon- 
tinue all manual readings at soil moisture stations. 


This summary represents the complete record of soil 
moisture and soil temperature readings obtained by the Soil 
Conservation Service and cooperators in Montana since 1956. 
At Marias Pass there are a few readings from 1949-1952 ob- 
tained by the Upper Columbia Snow Laboratory. 


Those interested in a more detailed report on how units 

were installed and calibrated and how the data was proces- 
sed can obtain a copy of the Progress Report - Soil Moisture 
Measurement by A. R. Codd and P. E. Farnes, dated July 1961 
from the Soil Conservation Service, P. O. Box 970, Bozeman, 
Montana 59715. 
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USDA-SCS:PORTLAND, OR. 1979 


U. S. DEPARTMENT OF AGRICULTURE SOIL CONSERVATION SERVICE 


SOIL MOISTURE STATIONS 


Drainage Basin and Record 
Soil Moisture Station Number Elev. Sec. Twp. Range Began 


COLUMBIA RIVER BASIN 


Kootenai River 


Baree Trail 15B15M 3800 6) 25N 30W 1964 
Murphy Lake R.S. 14A10M 3000 5 34N 25W 1964 
Raven R.S. 15A02M 3050 2 26N 29W 1964 
Flathead River 
Desert Mountain 13A02M 5600 24 31N 19W 1956 
Marias Pass 13A05M 5250 34 30N 14W 1950 
Spotted Bear 13B15M 3700 20 25N 15W 1956 
Trout Lake 13A12M 3600 21 28N 17W 1956 
Clark Fork River 
Black Pine 13C13M 7100 26 8N 15W 1965 
Georgetown Lake 13C15M 6450 6 5N 13W 1962 
Lubrecht Forest 13C14M 4100 bt 13N 15W 1961 
Seeley Lake R.S. 13B19M 4030 24. 17N 15W 1963 
Skalkaho Summit 13C03M 7260 30 6N 17W 1964 
Bitterroot River 
Gibbons Pass 13D18M 7100 4 2S LOW 1962 
Lolo Pass 14C05M 5250 Am 10N 24W 1962 


MISSOURI RIVER BASIN 


Beaverhead River 


Lakeview 11E13M 6700 23 14S 2W 1962 
11) 
Madison River 
Red Bluff 11D04M 4800 7 3S GE; 1961 
West Yellowstone 11E07M 6700 34 135 5E 1966 
Gallatin River 
Bridger Bowl LODISM ~~ «7250 25 1N 6E 1966 
College Site No. l 11D02M 4856 18 28 5E 1956 
College Site No. 2 11D16M 4856 18 2S 5E 1961 
Lick Creek 10D13M 6860 10 4S 6E 1965 
Twenty-One Mile 11E06M 7150 1 HES 5E 1963 
Missouri Main Stem 
Kings Hill 10C01M 7420 34 13N 8E 1963 
Stemple Pass 12C08M 6350 16 13N 7W 1963 
Milk River 
Beaver Creek 9A05M 3950 21 29N 16E 1969 
Rocky Boy 9A01M 4700 22 28N 16E 1969 
Yellowstone River 
Battle Ridge 10D11M 6020 BZ 2N 7E 1960 
Northeast Entrance 10D07M 7350 33 9S 14E 1962 
PMC Dryland 8D02M 3700 35 6S 235 OVS 
PMC Headquarters 8DO01IM 3656 34 6S 23E 1973 
Shields River 10C04M 5850 4 4N - 10E 1960 
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Agencies and Organizations Cooperating 
in Montana Snow Surveys 


GOVERNMENT AGENCIES 
Canada: 


Water Survey of Canada, Calgary, Department of the 
Environment 

Water Resources Service, Department of Lands, Fore'sts 
and Water Resources, British Columbia 


Alberta Environment, Edmonton, Alberta 


Federal: 


Department of the Army 
Corps of Engineers 
U.S. Department of Agriculture 
Forest. Service 
Soil Conservation Service 
U.S. Department of Commerce 
NOAA, National Weather Service 
U.S. Department of the Interior 
Bonneville Power Administration 
Bureau of Indian Affairs 
Bureau of Reclamation 
Fish and Wildlife Service 
Geological Survey 
National Park Service 


SHA TE 
Montana Conservation Districts 
Montana Department of Fish and Game 
Montana Department of Natural Resources and 
Conservation 
Montana State University - Agricultural Experiment 
Station 
University of Montana - School of Forestry 
DNRC - State Forester 
PRIVATE 
Montana Power Company 
Butte Water Company 
The Anaconda Company 
OWE 


Hill County Commissioners 


Other organizations and individuals furnish valuable 
information for snow survey reports. Their cooperation 
is gratefully acknowledged. 


fs FEDERAL - STATE - PRIVATE 


\ COOPERATIVE SNOW SURVEYS 


} ee 


supply, hydro-electric power 


generation, navigation, 
mining and industry 


